ABSTRACT. We characterized 16 novel polymorphic loci isolated from a partial genomic DNA library of Odontobutis potamophila enriched for CA repeats. We tested the variability of these microsatellites on 51 unrelated individuals collected in China. All loci were polymorphic. The average allele number was 14.6 per locus, ranging from 2 to 27. The observed heterozygosity ranged from 0.35 to 0.90, with an average of 0.70, whereas the average expected heterozygosity was 0.76. Twelve of the 16 microsatellites conformed to Hardy-Weinberg equilibrium and were inherited independently. These developed microsatellites will be useful in Y.B. Shen et al.
INTRODUCTION
Dark Sleeper Odontobutis potamophila is a freshwater benthopelagic fish that is widely distributed in the waters of China and Viet Nam (Wu et al., 1993) . This species has been investigated for farming in recent years, and studies have been carried out on reproduction, larvae rearing, and performance (Liu et al., 2008; Zhao et al., 2009 ). Genetic and molecular-based research on this fish is limited (Hou et al., 2014) . Microsatellites are codominant, highly polymorphic, and ideal for studies of genetic diversity (Goldstein and Schlotterer, 1999) . Zhang et al. (2014) developed 42 polymorphic microsatellite markers for this fish from ESTs. In this study, we developed and characterized 16 novel polymorphic microsatellites isolated from O. potamophila genome. These markers can be useful to describe the levels of genetic diversity and population structure within and among populations and can be applied in other genetic studies (e.g., parentage assignment) in this species.
MATERIAL AND METHODS
Total genomic DNA was extracted from a small piece of fin clip from one fish individual following a standard phenol-chloroform protocol (Sambrook et al., 1989) . All PCR protocols carried out in this study were conducted on Mastercycler Eppendorf PCR machines (Eppendorf AG, Hamburg, Germany) .
A partial genomic library enriched for CA-repeats (Fischer and Bachmann, 1998 ) was constructed with some modification (Yue et al., 2000) . Briefly, approximately 300 ng genomic DNA was digested with RsaI restriction enzyme (NEB) at 37°C for 2 h. DNA fragments (200-1000 bp) were ligated with an adapter produced by hybridizing a 5ꞌ-phosphorylated 25-and 21-mer oligonucleotides (Edwards et al., 1996) . Ligated DNA was amplified with PCR using the 21-mer oligonucleotide and following the program of 1 cycle at 95°C for 3 min, 56°C for 1 min, and 7 °C for 2 min; 28 cycles at 94°C for 30 s, 56°C for 30 s, and 72°C for 1 min; and the final step at 72°C for 10 min. After denaturation at 98°C for 5 min, the PCR products were hybridized with a 5ꞌ-biotinylated probe (CA) 10 in 300 µL hybridization solution (6X SSC, 0.1% SDS, 0.5 µM probe) at 55°C for 20 min. Subsequent probe-bound DNA fragments were enriched for CA repeats using streptavidin-coated magnetic beads (Promega, Madison, WI, USA) at room temperature for 30 min, followed by two washing steps. Recovered DNA fragments were amplified with the 21-mer adaptors (5'-CTCTTGCTTACGCGTGGACTA-3') as primer. The PCR products were purified with a Gel Extraction Kit (TaKaRa, Tokyo, Japan) and ligated to pGEM-T Easy vector (MBI-Fermentas, Vilnius, Lithuania) followed by transformation in Escherichia coli DH5α competent cells (Invitrogen, Carlsbad, CA, USA). Recombinant clones were amplified from the plasmid DNA using universal primer, and inserted fragment lengths were visualized with 1.5% agarose gel electrophoresis. The putative cloned fragments were sequenced in both directions using M13 forward and reverse primers in an ABI3730xl automated sequencer (Applied Biosystems, Foster City, CA, USA). Forward and reverse sequences were assembled using the SEQUENCHER version 4.10 sequence analysis software (GeneCodes Corporation, Ann Arbor, MI, USA, http://www.genecodes.com).
Primers were designed using the Primer 5.0 software (Premier Biosoft International, Palo Alto, CA, USA). One primer of each pair was labeled with a fluorescent dye FAM (Table 1) . With a subset of templates (three fish), the annealing temperature was optimized for each pair of primers. Microsatellite loci were characterized with 51 individuals of O. potamophila collected in Jiangsu Province, China. The concentrations of the reaction volumes were as follows: 40 ng genomic DNA, 0.5 U Taq Polymerase (TaKaRa), 1X PCR buffer, 0.2 mM of each primer, 0.2 mM of each dNTP, 2.0 mM Mg 2+ , and ddH 2 O in a final volume of 25 μL. PCR thermal conditions were as follows: initial denaturation step of 2 min at 94°C, followed by 35 cycles of 30 s at 94°C, 30 s at the annealing temperature listed in Table 1 , and 1 min at 72°C, followed by the final extension step at 72°C for 10 min. The PCR products were electrophoresed on an automated DNA sequencer ABI 3730xl (Applied Biosystems), and fragment size of alleles was determined against the size standard ROX-500 using the GENEMAPPER software (Applied Biosystems). Allele number, observed and expected heterozygosities, conformation of Hardy-Weinberg, and linkage disequilibria were estimated by using POPGENE version 1.32 (Yeh et al., 1999) .
RESULTS AND DISCUSSION
Fifty clones containing microsatellites were obtained in this study. Of the amplified sequences, 32 contained enough flanking regions and 32 primer pairs were designed using the Primer 5.0 software (Premier).
All 16 microsatellite loci showed polymorphism in the population. The average allele number of these markers was 14.6 per locus, with a range of 2 to 27 alleles per locus. The observed heterozygosity ranged from 0.35 to 0.90 with an average of 0.70, whereas the expected heterozygosity averaged at 0.76, ranging from 0.38 to 0.92. Due to null alleles, significant departure from Hardy-Weinberg equilibrium was observed in four of 16 loci in the population: Oo02, Oo04, Oo10, Oo16 (Table 1 ). All 16 markers showed no linkage. Until recently, there have been no specifically designed DNA markers such as microsatellites available for this fish. Thus, these 16 microsatellite primer pairs will facilitate studies on genetic diversity and population structure of the O. potamophila, which is essential for conservation of the wild stocks. 
